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PURPOSE: To provide an ( ^kali ) Q:esistan^^lass ) ^iber) having excellent alkali- 
resistance and flexibility and advantageous from economic viewpoint by coating the 
surface of a glass fiber with a mixture of a specific resin and a thermoplastic 
resin. 

CONSTITUTION: This alkali-resistant glass fiber is produced by coating the surface 
of a glass fiber with a mixture of a silicone-based resin and a thermoplastic 
resin. The silicone-based resin is a silicone resin, a dimethylpolysiloxane, a 
modified liquid dimethylpolysiloxane resin or a liquid silicone copolymer resin. 
The thermoplastic resin is preferably a vinyl resin, especially a copolymer of an 
alkyl acrylate or methacrylate and a styrene compound. A glass fiber is treated 
with a treating liquid produced by dissolving or dispersing the resins. The ratio 
of the silicone-based resin in the treating liquid is preferably l-20wt.% based on 
the weight of the solid component of the resin. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the alkali-resistant-glass fiber for reinforcing the 

alkaline, strong matrix of ceme nt etc. 

[0002]" 

[Description of the Prior Art] Since tensile strength and the elastic modulus are high as compared with 
other fiber, the glass fiber is widely used as strengthening fiber of a fiber reinforced composite material. 
However, when it uses as strengthening fiber of the alkaline, strong matrix of the cement instead of 
alkali resistance etc., degradation of fiber itself on the strength of the usual glass fiber is remarkable, and 
cannot use it. 

[0003] Then, although the alkali-resistant-glass fiber which used the glass fiber constituent of high 
zirconia (Zr02) content as that base was conventionally well-known in order to increase the alkali 
resistance of a glass fiber, this alkali-resistant-glass fiber was not what gives perfect alkali resistance at 
an expensive price in price. Moreover, although how to cover resin on a glass fiber front face, and give 
alkali resistance to it was also learned, what covered thermosetting resin, such as an epoxy resin and 
vinyl ester resin, on the glass fiber, for example abolished the flexibility of fiber, the handling in a 
fabrication operation was not easy for it, and there was a not suitable trouble in curved-surface 
reinforcement. 

[0004] Moreover, the alkali-resistant-glass fiber covered with the coat which consists of two-layer [ of 
the layer which consists the front face of a glass fiber of polyvinyl alcohol or denaturation polyvinyl 
alcohol, and the layer which consists of the resin or the organic compound which has water repellence ] 
is indicated by JP,61-256949,A as a glass fiber which gave alkali resistance. However, in order to 
manufacture this alkali-resistant-glass fiber, the process which applies the solution or milky lotion which 
serves as a process heat-treated at an elevated temperature after applying the solution of polyvinyl 
alcohol or denaturation polyvinyl alcohol from the resin or the organic compound which has water 
repellence is required, and it has the trouble that the manufacture approach is complicated a little. 
[0005] 

[Problem(s) to be Solved by the Invention] As a result of this invention person's etc. inquiring 
wholeheartedly in view of an above-mentioned trouble, it excels in alkali resistance, and it has flexibility 
and the place which completes header this invention and sets it as the purpose that the alkali resistance 
which was excellent in thermoplastics to the glass fiber using silicone system resin together can be given 
is to offer advantageous alkali-resistant-glass fiber also economically. 
[0006] 

[Means for Solving the Problem] The alkali-resistant-glass fiber of this invention is characterized by 
covering the front face of a glass fiber with the mixture of silicone system resin and thermoplastics. 
[0007] Although the alkali-resistant-glass fiber of this invention can mention what is usually called E 
glass as a glass fiber which performs this resin treatment although specific resin treatment is performed 
to a glass fiber front face, it may not be restricted to especially this and may be a glass fiber of other 
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classes. Furthermore, this invention is applicable also to the alkali-resistant-glass fiber of the high 
zirconia content known conventionally. 

[0008] Although the resin covered on a glass fiber in this invention is mixture resin containing silicone 
system resin and thermoplastics, in this invention, silicone system resin also points out the 
copolymerization object of silicone resin, such as dimethylpolysiloxane resin liquid of the denaturation 
type which combined the carboxyl group, the epoxy group, etc. with its side chain besides or (for 
example, dimethylpolysiloxane), or acrylic-silicone copolymerization resin liquid, and other resin. 
[ silicone resin ] 

[0009] Especially as thermoplastics used for this invention, although not limited, it is resin which has a 
vinyl group preferably, and is the copolymer of the alkyl ester of an acrylic acid or a methacrylic acid, 
and a styrene system compound still more preferably. 

[0010] What is necessary is just to give the mixed resin of the above-mentioned silicone system resin 
and thermoplastics on the surface of a glass fiber, in order to manufacture the alkali-resistant-glass fiber 
of this invention. What is necessary is just to process the above-mentioned silicone system resin and 
thermoplastics as the giving approach with the processing liquid which made the glass fiber dissolve or 
distribute. Although the art with this processing liquid can mention the approach of drying after 
applying processing liquid to the approach and glass fiber which are dried after spraying with a spray 
etc. the approach and processing liquid which a glass fiber is ****(ed) after being immersed in 
processing liquid, and are dried on a glass fiber and making them adhere to it etc. If it is the approach of 
drying thru/or heat-treating after making processing liquid adhere to the front face of a glass fiber 
instead of what is limited to especially these, it can carry out by the well-known proper approach. 
[001 1] Although it may be directly performed to the glass fiber itself , in order that the effectiveness 
which carries out the eye stop of the intersection of fiber processing effectiveness being [ direction ] 
good and giving the glass fiber structures, such as textiles, a nonwoven fabric, and a mat-like object, 
generally may also do above-mentioned surface treatment so to coincidence, it is desirable. Moreover, as 
the glass fiber structure in an above-mentioned approach, although constituted only from a glass fiber, 
you may be the fiber structure object which consisted of fiber, such as others, a glass fiber, other fiber, 
for example, a carbon fiber, an aramid fiber, and Vinylon fiber. 

[0012] The blending ratio of coal of the silicone system resin in the above-mentioned processing liquid 
is 3 - 15 % of the weight still more preferably one to 20% of the weight preferably to the weight of the 
resin solid content which set silicone system resin and thermoplastics. When there is too much blending 
ratio of coal of silicone system resin, adhesive strength with cement declines, and the effectiveness as 
reinforcement fiber becomes small. 

[0013] Although not completely clarified about the operation by blending silicone system resin in this 
invention, the water repellence of silicone system resin prevents immersion of an alkali water solution 
strongly, and is considered to prevent degradation of a glass fiber beforehand. 
[0014] 

[Effect of the Invention] Since the alkali-resistant-glass fiber of this invention covered the front face of a 
glass fiber with the thermoplastics which mixed silicone system resin, it is excellent in alkali resistance, 
and has flexibility. Moreover, it is economically advantageous and very useful on industry while being 
able to manufacture it easily compared with conventional alkali-resistant-glass fiber, since the alkali- 
resistant-glass fiber of this invention can be manufactured at an easy process. Since the alkali-resistant- 
glass fiber of this invention has flexibility, it is very suitable as reinforcement fiber of curved-surface- 
like fiber strengthening cement. 
[0015] 

[Example] Hereafter, an example explains this invention concretely. In addition, the alkali-proof test 
method in this specification is explained before that. 

[0016] <Alkali-proof trial> The sample was immersed in the 80-degree C cement saturated water 
solution (pH12.5) in the state of seal, aging of tensile strength was measured, and the relative value to 
the tensile strength before immersion processing was expressed as retention (%) on the strength. 
[0017] the mesh (superintendent officer 404 g/m2 -) of the leno weave which consists of example 1 E 
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glass fiber Mesh spacing of 1 1mm The aquosity emulsion (45 % of the weight of solid content) 45 
weight section of a styrene-2-ethylhexyl aery late copolymer (43 % of the weight of styrene, 57 % of the 
weight of 2-ethylhexyl acrylate), It was immersed in the mixed liquor which consists of the emulsion 
(35 % of the weight of solid content) 45 weight section of acrylic-silicone copolymerization resin (80 % 
of the weight of acrylics, 20 % of the weight of silicone), and the water 10 weight section, and dried for 
3 minutes at 130 degrees C. Resin coating weight [ as opposed to a glass fiber in the obtained alkali- 
resistant-glass fiber textiles ] was 1 1 % of the weight, and the result of an alkali-proof trial was as being 
shown in Table 1 . 

[0018] It was immersed in the mixed liquor which consists of 80 weight sections, the silicone resin 
emulsion (35 % of the weight of solid content) 10 weight section, and the water 10 weight section, and 
the aquosity emulsion of the styrene-2-ethylhexyl acrylate copolymer same with having used the mesh 
of the leno weave same with having used in the example 2 example 1 in the example 1 was dried for 3 
minutes at 130 degrees C. Resin coating weight [ as opposed to a glass fiber in the obtained alkali- 
resistant-glass fiber textiles ] was 1 1 % of the weight, and the result of an alkali-proof trial was as being 
shown in Table 1 . 

[0019] The alkali-proof trial was performed without performing surface treatment for the mesh of the 
leno weave same with having used in the contrast article example 1 . The result was as being shown in 
Table 1. 

[0020] It was immersed in the mixed liquor which consists of the 90 weight sections and the water 10 
weight section, and the aquosity emulsion of the styrene-2-ethylhexyl acrylate copolymer same with 
having used the mesh of the leno weave same with having used in the example example 1 of a 
comparison in the example 1 was dried for 3 minutes at 130 degrees C. That is, surface treatment is 
performed without adding the silicone system resin emulsion added in the example 1 . Resin coating 
weight [ as opposed to a glass fiber in the obtained alkali-proof gas fiber textiles ] was 1 1 % of the 
weight, and the result of an alkali-proof trial was as being shown in Table 1 . 
[0021] 
[Table 1] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Alkali-resistant-glass fiber characterized by covering the front face of a glass fiber with the 
mixture of silicone system resin and thermoplastics. 

[Claim 2] Alkali-resistant-glass fiber according to claim 1 characterized by thermoplastics being resin 
which has a vinyl group. 

[Claim 3] Alkali-resistant-glass fiber according to claim 1 characterized by thermoplastics being the 
copolymer of the alkyl ester of an acrylic acid or a methacrylic acid, and a styrene system compound. 



[Translation done.] 
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